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1. IEJIA OCBOEHWS JUCHUILINHEBI

Kypc mnpenmasmawen nans cTydeHTOB, ofydaromuxca 1o HampabieHHIO 28.03.01
HanorexHonorun 1 MUKPOCHCTEMHAS TEXHHKA.

lemsio Kypca «BBemeHne B COBpEMEHHYIO 6uONOrHI0. HaHOGHOTEXHOJOTHHY SBISETCS
O3HAKOMJICHHE O0y4alomuMXCsl ¢ TEHACHUWSIMHM M IIOCIEJHAMH JOCTHXCHHIMH B 00JacTH
Ouonoruueckux HayK, a TakKe C OJHHM M3 HAawGOJdee WHTEHCHBHO pa3BHBAIOLIAXCS
HanpaBlieHui — HaHOOMOTexHoNoTHeH. Kype opHeHTHpOBaH Ha GOPMHpPOBaHME y CTYEHTOB
HABBIKOB M YMEHUH aHAIIATHYECKOH AEATENLHOCTH B JAHHOH 061IacTH.

2. MECTO AU CIIAIIJIMHBI B CTPYKTYPE OIIOII BO
Kypc Bxonut B BapuaTuBHYIO 9acTh 6a30Boro Gioka qucuumme — 51.B.OJI.12.

3. KOMIIETEHIIHA OBYYAIOIIETOCSI, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHMA TUCITUIIJIMHBI (MOAYJIS)
B mpounecce OCBOCHMA NaHHOH MUCIMILUIMHEL CTYIACHT (GOPMHDYET M JIEMOHCTPHpYET
CIIEAYIOIHE KOMITETEHIIHH:
® TOTOBHOCTHIO IOJIB30BATHCA OCHOBHBIMH METOJAMH 3alUTHI IIPOU3BOJCTBEHHOTO
nepcoHala W HACeJEeHHMsA OT BO3MOXHBIX IOCJISICTBHH aBapuii, KaracTpod,
ctuxuiiHbIX 6eacteuit (OK-9)
® CIOCOGHOCTBIO HCIIOJB30BAaTh HOPMATUBHBLIE JOKYMEHTEL B CBOEH [EATEIBHOCTH
(OIIK-8)
B pesyneTare ocBOeHUs Kypca 00yJalOmuecs JOLKHEL
3HaMb:
- B3aMMOCBSI3b Kypca C IPYTHMH 0OIacTsIMH €CTECTBO3HAHHUS — SKOJIOTHEH, MENMITHHOM,
xuMueH, Gu3uKoi, Ouonorue U Ap. oGIEHHKEHEPHBIMH U CIENHATLHBIMH HAYKAMH;
- OCHOBHBIC WCTOYHMKH TIONA/JaHMs HAHOYACTUI] B OOBEKTHI OKpyXaromeil cpemsl,
BKJIIOYas ruapocdepy, atmochepy u 6uochepy;
- MexXaHW3Mbl MHUTpAallMM HAaHOYACTHI] B OKpYXamomleil cpexe, BKmodas ruapocdepy,
atMocgepy u 6uochepy;
- OCHOBHble Omomnormdeckrne dSPQeKTsl B3aUMOZEHCTBHS HAHOMATEPHATOB U
OKpY>KaloLlei cpelsl.
ymemp!
- OJB30BaThCI PEKOMEHIOBAHHOM JIUTEPAaTYpoll NpH H3Y4EHHH BOIIPOCOB aHaJM3a,
OLICHKM M YIPaBICHHUS PHCKAMM IPHUMEHEHHWS HAHOTEXHOJIOTHUIL;
- OLIEHHMBATh NOTECHIIMAIBHEIE PUCKH UCHOIE30BaHA HAHOMATEPHATIOB;
- KIacCHPUIMPOBAaTE HAHOMATEPHAJB! [0 CTENICHH WX BO3AEHCTBHA HA OKPYKAIOILYIO
Cpely, BKIIOYas BONPOCH O€30IIaCHOCTH NPH HX MPOH3BOICTBE.
enademn:
- cioco0aMH OIICHKY PHCKOB HCTIONIb30BaHH HAHOMATEPHAJIOB;
- OKCIEPMMEHTAIBHBIMH HABBIKAMH U3Y4YEHUS COCTaBa M CBOMCTB MPOAYKTOB
B3aUMOJECHCTBUS HAaHOMATEPUAIOB U OHOJOTHYECKOM CpeIbl;
- crocobaMu OIIpeAeNieHHS CKOPOCTH PacTBOPEHHS HAHOMATEPHATIOB B GHOJIOTHYECKOM
cpexe;
- HaBLIKAMM CaMOCTOSATE/IBHON IOATOTOBKY M OPraHU3aIll HAyYHBIX MHHH+TPYII IS
pEIIEeHHUs IOCTAaBJIEHHBIX HAyYHO-HUCCIIEIOBATENBCKHX 3aad.
OcBoeHue comepkaHusd Kypca IIpeAIoNaracT MPOBENeHHE MPOMEXYTOYHOro (peHTHHT-
KOHTPOJIb) U HTOTOBOT'O KOHTPOJIA 3HAHUIA (3a4YET C OIIEHKOI).



4. CTPYKTYPA U COAEP)KAHUE JUCHUILTHHBI (MOAVYJIs)
O61wast Tpy10eMKOCTb AMCIMIUIHHE COCTABIAeT 4  3aueTHbIe CIMHUIEL, 144 wvacos.
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Teopemuyeckoe codepacanue

1. Brenenue
Pemox HanowmmycTpun. Hanotexmomormdeckas pepomouus. Passmrue HaHOTEXHOJOTHH B
Poccun ¥ 3a pyGexom. 3ydeHHe BOSMOMKHBIX DHCKOB IPHMEHEHHS HanoTexHostorui. Xyprain
Nanotoxicology. Konbepenunn 1 ofimecTsa mo HAHOTOKCHKOIOIHH U BoIpocaM Oe30IaCHOCTH.
HeobxomMocTs monmynsipusay  HaHOTEXHONOTHH. Bamanc «IIPIMEHCHHE-3AUTA~-KOHTPOIIb» B
HAHOWHJTYCTPHH.
2. OcHOBHEBIE BHABI HAHOMATEPHAJIOB
Ouspyeckue (OPMEI  HAHOMATEpHATOB. MaTepuansl Ha OCHOBE yriepozaa. ‘OTKphITHE
ymnepena. OcHoBHEIE cBolicTBAa  (hymIepena. Hanotpy6xu. IlepcmekrvBel HaHOTPYGOK.
Marepranel Ha MeTauMYeckoli OcHOBE. KBaHTOBBIE TOUKH. HanokpucTamsl MeTamioB U ux
coepunenui. Hanokommosuter. IlommvepHsie HanOMaTepriIbL, OpraHuyeckue GIOKH.
3. HCTOYHMKH HOCTYILUICHHS HAHOYACTHIL B OKPYKAIONLYI0 cpeny
ITpuponnasie mcrounmkn. KiacTepmsaums B rasax u obpazoBanue aspozoneii. JlecHsIe
moXapel. BymkaHmdeckwe BEIOPOCEI IBUIb, NOAHATAA C IIOBEPXHOCTH, B3MY4HBAHHE BOJI




BHPYCBI HpPOXYKTBI  JKU3HEACATCIPHOCTH(IUICHKH, KOMIOHABI H T.X.) OHOOGBEKTH (TIHLIBLA
pacTeHui, cnopsl, 6akTepuu U T.1.). AHTPOIOrEHHBIE HCTOYHUKH. HeHaMepeHHEIE MCTOYHHKYL
Cxuranue TowmBa u Mycopa. JIo6BMA NONE3HBIX MCKOMAEMBIX. BEITOBBIE OTXOJBI.
IIpoMbmiutenroe mpom3BoacTBo. IIpoM3BOACTEO HAHOMATEPHATIOB. Hanonopomku. Ctpouteiscrso.
berroBele  Hyxmel.  Hamepennsie HCTOYHUKH. CKoHCTpyHpOBaHHbIE HAHOOOBEKTHI,
Hanomemumna. KocMetuka u ruriena. PaGota ¢ HaHOMAaTEpUAJIaMH.
4. Ilyru MUrpanuu HAHOYACTHI B OKpYKalomeii cpene
Ilyctn mocTymneHmss HaHOWACTHI! B )KWBBIE OpraHE3MbL Cpempl OOHTAHMS IKHBBIX
opraHu3MoB. BzammornelicTue ¢ okpyxaromeii cpegoif. Ilousa. Boga. Boznyx. Pecniuparoprsiit
TpakT. IlutbeBas Boma. IImma. JlepmMamsHBIf KoHTAakT. CimskcThie obomoukd. KoHTakT c
3arpASHEHHBIMA TOBEPXHOCTAMU. IIyTH MHIpalmMHAHOYACTHII B OpraHM3Me YeloBeKa. PazoBoe
TOCTyIIeHHEe JAacTHl B opranmsM. [lepuomuyeckoe moctynienue. Hakamiwpamme B opraHax u
TKaHAX. Bocmamurenshemi sddexr. [losa wnanowactui. Mosr. KpoBeHocHas — cucTeMa.
BsamMozelicTBre HaHOYACTHIBI M XUBOH KIeTKH. ITOBEPXHOCTH JIETKHX. IloBepxHOCTE KOKH.
BpeMs BEIBeIeHHS HAHOYACTHIL M3 OPTaHH3Ma.
5. buoaoruveckne s¢¢eKThI B3auMoaeCTBHS HAHOMATEPHAJIOB ¥ OKPY:KAIOIIeH cpeabl
Hozumerpus. Maccopasd, YHCIEHHas, MOBEPXHOCTHAS. IIpobnemsl ompenenends 103
HanouactHll.  CraHpaprel. IlpoOnembl cTaHmaprusaumd. Pe3ymbTaTsl SKCIEPHMEHTOB MO
OnpejeNeHHt0  GHOMornIeckuX dddexroB. MexaHH3MEI TOKCHYHOCTH. XMMHYECKHE CBONCTBA
HaHo4acTHl. Pu3udeckue cBolicTBa HaHOUacTHL. Kietka, ee pasmep u dyHkmpun. TOKCHYHOCTE.
@aKkTOpel  TOKCHYHOCTH. TOKCHYHOCT  UISHKMBOTHBIX (xpeic, nadHW, okymedr u T.I.).
ToxcmuHOCTS U1 pacTeHmit (KyKypy3a, KapTodems, BOAOPOC/H | T.1.). Binsnue Ha moss, BOY H
BO3IYX.
6. Onenxa pucka HaHOMATEPHAJIOB
OOmas KOHIENIWs OLEHKH PHCKA HCIONB30BAHMS HAHOMaTepHanoB. OLEHKa PUCKA JUist
OKpyxaromeit cpemel. OrneHKa pucka Ui YejioBeKa. Tambl  OLEHKH. Anami3pucka.
Henpempunennoe moBenenne. Crenuuyeckoe HCHOMb30BAHHE HaHoMarepuaitoB, QumcTKa
Bonsl. Hanomemmnuma. Kocmetonorus. VnpapnenuepuckoM. I[IONHBIA KM3HEHHBIY WKL
IIpomsBoacTeo HAaHOMATEpHANOB.  DKCILTyaTalusd HaHOMAaTEPUAIOB. Yrimsanus
Hanomatepwanos.  Ilomynsipusamus HaHoTexHonormit.  HamoGesomackocts.  BapbiBuatsie
BemecTBa. Teppopusm. buonoruueckoe opyxue. Hamotokcmkonorus. OGOCHOBaHHAS OICHKA
pucka. MuBectnimy U eme pas uHBectHiwmH. HanodoGus. Hamodamarmxu. 3axoHOnaTeNbHAA
6asa. Otwueckue nocnencteus. ConpaisHas OTBEICTBEHHOCTH. FOpummaeckue IIOCIIEJICTBUS

5. OBPA3OBATEJIBHBIE TEXHOJIOI'HN
B xome ygebHOro mpomnecca MOryT OBLITh HCIIOJIB30BAHEI CIIEIYIOIIHE (bopMbI TIpOBEACHMS
3AHSATUI;

1. TexHONOrHs KOJUIEKTUBHOTO 0Gy4eHN s - OpraHn3aius yaeGHOH paGoTh CTYIEHTOB B
napax (TpyIax) Jyis Pa3sBUTHS y HEX CAMOCTOSITENbHOCTH H KOMMYHHKATHBHBIX YMEHHIA
2. Texnonorus MozyneHOro 06ydYeHMs — HOCTH)KEHHE KOHKDETHBIX Ielel ydeGHo-

TIO3HABATENLHON JEATENFHOCTH B NPOIECCE PaGoThI €O CHENMATBHO pa3spabOTAHHEIM MOXYJIEM,
BKIIOYAIONIIM B Ce0s COMIEpIKAHNE H CIIOCOOBI OBMaJICHAS STHM COEPIKAHUEM

3. Texuonorus yueGHO-UIPOBOH ESTENLHOCTH — IPHMEHEHHE HMUTAIAORHBIX Urp

4, Texsonornss NpPOEKTHOH JEATENBHOCTH ~— OPraHU3amMs pabOTHL CTYEHTOB,
OCHOBaHHA HA MX CHNOCOOHOCTH JOOBIBATH HH(OPMAIMIO, HAXONMTH HECTAHAPTHBIE PEIICHHS
JIOKaNBHBIX, PETHOHAIBHBIX, IIOCATBHBIX IIPOOIIEM



5. HH(pOpManyoHHO-KOMITBIOTEPHEE  TEXHONOTHH — COBOKYITHOCTh  TEXHOJOTWH,

obecrieumBarolX  ¢ukcaio uHbopManmu, ee 06paboOIKy U MHOpMAaIMOHHEIE OOMEHBI
(xommmsroTeper, 10, MuTtepHer)

6. Texuonorus oOydueHHS Ha OCHOBE ONBITA — AKTHBM3ALMS [03HABATENHHOM

JACATEIIBHOCTH CTYACHTOB 3a CUET aCCOLMAIlM HX COOCTBEHHOTO OMBITA C IpeaIMETOM Ody‘-ICHHSI.
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6. OIEHOYHBIE CPEACTBA JJIsL TEKYOIEI'O KOHTPO.IA
YCIIEBAEMOCTH, ITPOMEXYTOYHOH ATTECTALMN TIO HTOTAM
OCBOEHUA AUCIHUITINHBI u YYEBHO-METOJNYECKOE
OBECIIEYEHUE CAMOCTOSATEJLHOM PABOTEI CTYJIEHTOB

TemaTnka npakTHueckux padot:

Pemox HanOMHmyCTpHH.

OcHoBHbIe Wiaccudukanu HM

HcTouHrKY TIOCTYIUIEHH HAHOYACTHI[ B OKPY>KAOLIYIO CPEy

[Tyt Murpammy HaHOYACTHII B OKPY>KAromel cpeie

Bronoruyeckue 3¢ beKTEI B3aNMONEHCTBIS HAHOMATEPHATIOB U OKPYKAIOIIEH cpensl

OI_IeHKa pHCKa HAHOMaTEpHATIOB

TemaTnka 1aGopaTopHbIX padoT:
Pusngeckue GopMbI HAHOMATEPHAIIOB.
IlepcrieKTHBHBIE HAIPaBJICHHs KCIIOMBE30Bank1 HM
Murpamys HaHOYACTHI] B OKpYKArOWIEH cpene
Bimusmme abuoTideckux $akropoB Ha TOKCHUYECKOE AEHCTBHE HAHOYACTHI]

Merow1 onpenenenns u u3ysernns HM B okpyxaromeii cpene

Temur CPC:

1) XXu3sb u moctmwkenus P.@eitnmana.

2) Mertozp! H NpEMEHEHHE HAHOIHATHOCTHKY.

3) Hanomopollku MeTaJUIOB: OJIyYeHHe U IPYMEHEHYE.

4) HarONOpOIKK OKCHIOB: KIIaCCH(UKAIHS H IPUMEHEHHE.

5) IlpuMeHeHre HAHOMATEPHAIIOB B KOCMETHKE M THTHEHE.

6) Metonm! noJydeHwsI ¥ PUMEHEHHE (YIIEPEHOB.

7) Metons! mosTyuenrs 1 IPUMEHEHHE YTIIEPOIHBIX HAHOTPYOOK.
8) MeTop! noydeHus 1 HpIUMeHEHHe rpadeHa ¥ aMa3oHIOB.
9) HaHo4acTuIbI TMOKCH/IA TUTAHA: CBOMCTEA, IOTYYEHHE H IPHMEHEHHE.
10) HanopoGoTs!: pa3paGoTka 1 epCreKTHBEL

11) HanogacTuis! 30510Ta: MONYYEHHE K IPHMEHEHHUE.



12) Hanogactuis! cepeGpa: noiyuenne i NpHMEHEHHE.

13) HaHoCTpyKTypHEIC IICHKY ¥ TOKPBITHS: BUABI d METOJBI HAHECEHMSL.

14) Otxozp1 HAHOTEXHONOTHIA: 06Pa3OBAHHE U TEXHOIOTHH YTHIIA3ALUH.

15) TlpnMeHeHHe HAHOMATEPHATIOB B CEIILCKOM XO3SHCTBE.

16) Hanomarepuais! Iy HHIIEBOH TPOMBIIUIEHHOCTH.

17) Hanomarepuais! B TaKOKPacoYHOH IIPOMBIILTEHHOCTH.

18) Metozb! n3Mepenns UCIIEPCHOCTH HAHOMATEPHATIOB

19) Ilpumenenne GyIuepeHoB I anpecHo NOCTABKH JIEKapCTB

20) TlpumeHeHHe HAHOMATEPHANOB HA METAUIAYECKOH OCHOBE U agpecHOM AOCTaBKH
JIEKapCTB

21) OcobeHHOCTH GHOCOBMECTHMEBIX MaTepHaliOB C UCIIOIb30BAaHHEM HAHOYACTHI]

22) TlpumeHeHHEe HAHOMATEPUAIOB JIJIS THATHOCTHKH 3a60/IeBaHHIT

23) CTpoeHHe KOXXH YeJIOBEKA ¥ €6 OCHOBHBIE CBOMCTBA

24) Tpodudeckue 1eny B OKpyxaromeii cpere

25) Kiaccuduxarmsa 6uoreHo3a

26) Crpoenue »HBOH KIETKH U e QYHKIHH

27) Tlo4BBl, MX CTpPOCHHUE U PyHKIHH

28) Kiaccudmkarms pacrenuit

29) KnaccuuKarys XHUBBIX HA3eMHBIX OPTaHHA3MOB

30) Knmaccudukaiwst BOTHBIX OpraHH3MOB

31) KordoxansHast i $hIIyopeceHTHAsT MEKPOCKOIIHS

32) IlpoceednBaroas S1eKTPOHHAS MUKPOCKOIIHS

33) Cxanmpyrolnas 3JeKTPOHHAS MUKPOCKOIIHS

34) 3oHI0Bast MEKPOCKOIIHS

35) OKCKIHO3MOHHAS (WM MOJIEKYIIIPHO-CHTOBAs) XpoMaTorpadus

36) I'mnpomuaamMuyeckast xpoMarorpapus

37) ®pakuMOHHPOBAHHUE B IONEPEUHOM IIOJNE CHIT

38) Meron onpeneneHus 06IIero cofepykatus yriepoaa

39) Coextpockonus ynasTpadHONETOBOTO ¥ BUUMOIO CBETA

40) OnexrpoHHast OrKe-CrIEKTPOCKOMHS

41) Macc-cnieKTpoCKOIIHS BTOPHYHBIX HOHOB

42) JlazepHBIit MUKPO30HIOBEI aHATN3

43) PentrenoBckas OTORNEKTPOHHAS CIEKTPOCKOIIHS

44) UK-criektpockomus

45) PamaHOBCKasI CIEKTPOCKOIIHS

46) CrieKTpOCKOIHS SAEPHOTO MATHATHOTO Pe30HAHCA
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15.

16.
17.

18.

19.

20.

21.

22,

23.

47) SlBnenué mIa3sMOHHOTO pe3oHaHca

48) JlnHaMUYECKOE paccesHUe CBeTa

49) Jlazepnas mu¢pakmys

50) PenrreHoBCcKas AM(paKTOMETpHS

51) Cperctsa MHAMBAYAIIBHOM 3AIATEL OPraHOB JBIXAHKS OT IHUIA
52) Cpezcrsa HHIMBHIYaNBHOM 3aIATH OPIaHOB JBIXaHHS OT Fa30B
53) CpencTsa HHIMBHTYaIbHOI 3ALTHUTEL KOXKH OT IIHUTH

54) CpencrBa HHIMBAIYATBHOI 3aIUTEI KOKH OT TA30B

Bonpoce! k pefiTHar-konTpomo 1

Haiite onpeenenne NOHSTHIO KHAHOMATEPHAIIBDY.

Kaxue xapakTeprcTHKY HAHOMATEPHATIOB BEI 3HaeTe?

Kakne xnaccupukamuu HaHOMATEpPHATIOB BEI 3HAETE? IpuBeuTE OCHOBHBIE KIACCH(DHKAITAM.
Jlaitte KacCHpUKaTEIO HAHOMATEPHATOB IO GOPME H PasMEPHOCTH.

Haiite KiaccupuKaIIIO HAHOMATEPHATIOB IO HX PHPOLIE.

B uem cnennduxa ¢pyniepenoBrx crpyktyp? Kakoe mpumenerme GyniepeHaM Bl 3HaETE?
B 4eM 0COGEHHOCTD YrIepoAHBIX HAHOTPYGOK?

IIpuBenvTe NpUMEpPEI MOIMMEPHEIX HAHOMATEPHAIIOB.

Kakue ocoGeHHBIe CBOICTBA XapaKTepHBI st HaHOIIOPOIIKOB?

. UTo Takoe «KBAHTOBEIE TOYUKI?

. [loyeMy IPUIIOBEPXHOCTHBIE ATOMBI BISIOT Ha CBOMCTBA HAHOIOPOIIKOB?

- Kaxumy BermravnamMu XapakTepsyeTes IMCIEPCHOCT HAHOMATEPHATOB?

. Kak m nmoueMy m3MeHsIOTCA CBOMCTBa YacTwIl (nepeunciuTE) NMpH M3MEHEHHH UX pa3Mepa?

3 l'[epetmcmrrre HaMCpCHHBIC MW HECHAMCPEHHBIE MCTOYHUKH IIornaganus HaHQMaTepI/IaJ'IOB B

OKPYKaIOIIYIO CPEny.
HasoBute OCHOBHEIE HAMEPEHHEIE MCTOYHWKH IIOMAJAHIS HAaHOMATEPHAIIOB OKPYKAIOIITYIO
cpexny.

Tepeuncimre OCHOBHBIE M3/IENHS, B KOTODEIX Y€ CeHuac HCIONB3YHOTCS HaHOMAaTepHABL
Kakne HanGonee pacmpocTpaHEHHbIE METOIBI NONYEHHS YIICPONHBIX HaHOMATEPHATIOB BbI
3Haere? J[aliTe MM KpaTKyIO XapaKTepUCTHKY.

Omuurmre xumudgeckue W H3MICCKHE METONBI HOMYUEHHS NOPOIIKOBHIX HaHOMATEPHAJIOB.
Omumre NOTEHIMANBHBIE MCTOYHUKY IONAIAHAS HAHOMATEPUATOR B OKPY>KarOLIyIO Cpexy.

B dem cocroMT xoHmemums ajmpecHoi poctaBku jexapers? Kakwe 3aGonepanms MOXHO Oymer
JIEYUTH C IIOMOIIBIO 3TOH TEXHOJIOTHH?

Kakmv  obpasoM  HaHOMaTepuaibl — [UIaHMpyeTCS — HCHOJB30BATh  JUIA MEIHIIHHCKOM
JMArHOCTHKH, JeueHus Oone3nel, 6MOCOBMECTHMBIX HAHOMATEPHATIOB?

ITpusesmre 1puMeper pa3spaGoTOK, HCHONB3YIONME HAHOMATCPHANBI VIS OYHCTKH BOIBI H
BO3/yXa.

Onmimire aHTPONOTEHHBIE NPOLECCHl, BeAylmME K OOPA3OBAHMIO HAHOMATEPHAIOB, KaK
OOOYHBIX IIPOAYKTOB.



24.
25.

26.
27.
28.
29.
30.

=

13.
14.
15.

16.
17.
18.
19.

20.
21.
22,
23.
24,
25.

Kaxue npupommbie mponecchl BefyT K 0GpasoBaHMIO HAHOYACTHII B OKPYXKAIOLIei cpene?
Haiite ompereneHHe KOIOHAHBIM CHCTeMaM. Kakme KiIacCHHKAIMM KOJUIOHAHBIX CHCTEM
CYIIECTBYIOT?

IlepeurciTe OCHOBHBIE CROMCTBA KOJUIOHIHBIX CHCTEM.

Onvmre, N0 KaKMM MEXaHA3MaM MPOTEKAET KOAry SIS 30/eH.

Kakne cBoiicTBa XapaKkTepHHI IS a3p030J1eii?

lpuBesmTe BO3MOXHBIE MEXAHH3MEI a/IT€3UH HAHOYACTHIL B IOPHCTHIX CPEIAX.

Omuuinre BIMSHWE OCHOBHBIX aOHOTHYECKAX (AKTOPOB Ha (DH3HKO-XHMMUYECKHE CBOHCTBA

HaHOYaCTHII.

Bonpocs! k pefiTHHr-KoHTpOIO 2

Iepedncimre OCHOBHBIE BHIIBI B3aHMOJCHCTBHS HAHOMATEPHATOB ¢ OOBEKTAME OKPYIKaIOMeH
CpelbL.

IpuBemTe CXeMy MUTpaIMK HAHOYACTHI[ B OKPYXKArOIE cpeze.

KakoBa pomb Tpodwdeckux uemeli B MUTpaly M aKKYMyJISITAH HAHOMATEPHANTOB B JKHBBIX
opraamsmax?

Ilepeunciure OCHOBHBIE MEXaHU3MBI MPOHMKHOBEHUS M BBHIBEICHHS

HAaHOMAaTCpHANIOB U3 OUOJIOTHYECKHX 00BeKkToB. [lalite ompenenenue GHOIOCTYITHOCTH.

Kaxue criocoGbI MPOHUKHOBEHYST HAHOYACTHIL B OPTaHM3M YeJIOBEKa BHI 3HaeTe?

Omvumre cxeMy NoOnNagaHMs HAHOYACTHI| B OPraHM3M YENOBEKA 4Epe3 ABIXATENHHBIC IyTH.
Onmimwre cxeMy NONafaHus HAHOYACTHI] B OPraHU3M YeN0BEKa Yepe3 KOJKHEIH TOKPOB.

IlpuBesure cXeMy W ONMIIATE IYTH NEPEMELICHHS HAHOYACTHII B OPTAHH3ME YEJIOBEKA.

. KakoBr! BO3MOKHEBIE IIYTH BBIBEACHHUA HAHOMAaTCPHAIOB M3 OpraHu3Ma 4elOBeKA.
. Uro paccMaTpuBacT SKOTOKCHKOJIOIHA, KAKOBEI €€ OCHOBHEIE HaHpaBJICHI/IH?

. KakoBbl BpeMEHHBIE PaMKH Pa3BHTHS HAHOTOKCHKONOrHH? B KaKuX cTpaHaX ¥ KaKHMH YYSHBIMU

CO3/1aBAIOCh H Pa3BHBATIOCH 3TO HampasjieHME?

OxapakTepu3yiiTe TEMITBI Pa3BUTHSI.

Yro aBngercsa 06BEKTOM H3ydeHHS HAHOTOKCHKOJIOTHH M B YEM €€ OTIIYHE OT TOKCHKOJIOTHH.

Yro Takoe TokcmuHOCTR? Kakue mapamerphl IIOKa3HIBAIOT CTEHEHb TOKCHYHOCTH BEIIECTB?
Kakuie BUITBI TOKCHYHOCTH BEI 3HaeTe?

OrnuimTe cioco6s! IPOHUKHOBEHHS HAHOYACTHII BHYTPE YKHBOH KIICTKH.

IIpuBeqyiTe MPUMEPHI TOJOKHTENFHOIO GHONOTMYECKOTO e CTBHA HAHOMATEPHAJIOB.
IepeunciyTe MEXaHU3MBI TOKCHYHOT'O ASHCTBHS HAHOYACTHI] HA KIIETKY.

Omunmre mexanusMm o6pasoBaHHsS CBOOONHBIX PpaJfKAIOB C YdACTHEM METAUIMYECKAX
YIJIEPOIHBIX HAHOYACTHIL,

IIpuBemiTe MpUMEPEI TOKCHYECKOTO NEHCTBAS HAHOMATEPHATOB HA MJIEKOMHTAIOLIIX.
IpuBemuTe MpPUMEPH! TOKCHYECKOTO JCHCTBAS HAHOMATEPHATOB HA GECIIO3BOHOYHEIX.
Iloxaxute BrMsAHME criocoba AMCHEPTHPOBAHHMS HA CTENEHh TOKCHYHOCTH HAHOYACTHIL,
IlpuBemuTe mpuMeph! BIMSHHUS HAHOMATEPHATIOB Ha MHKPOOHOIOTHYECKYIO aKTHBHOCTH IIOUB.
Kaxnm 06pa3oM HaHOYACTHIIBI MOTYT HEFATHBHO BJIMATH HA PACTEHUSA?

Or xaxnx aGHOTHYECKHX (AKTOPOB 3aBUCUT TOKCHIHOCTH HAHOMATEPUAIOB?
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UeM OTIIMYAIOTCS HCCIIENOBAHMS in Vivo OT HCCJIENOBAHMIA in vitro?

Onuiuwte pos pasMepa u UCIEpCHOCTH IIPH ONIPENETEHAN TOKCHIHOCTH.

Kakum 00pasoM BenMHYMHA KOHIEHTPALWMM BIHSET Ha TOKCHUHELE CBOMCTBA HAHOYACTHLL?
IIprBeuTe HpHMeEpBI, KaK TOKCHIHOCTS 3ABHCHT OT (bopMBI yacTu,

Kakylo poiis B ompeneneHHH TOKCHYIHOCTH HIPAeT COCTaB M CBOKCTBA HAHOMATEPHATOB?

Bonpoce! K pefiTanr-konTposmo 3

Pacckaiure o ¢usmyecknmx moxasarerax TIp¥ OLEHKE PUCKOB BO3NECHCTBHA HAHOMATEDHANIOB
Ha OKpPYarOIIyIO cpexy.

Kakwe dusuko-xummyeckue X8pAKTCPHUCTHKA HAHOMATCPHAIOB HCIONB3YIOTCA IPH OLEHKE
PHUCKOB?

Onvmure MonekyIpHO-6GHOMOrMYecKue 1 IUTOJIOTUECKHC  XapaKTEePUCTHKH, HCIIONB3YEMBIE
TIpH OLICHKE PHCKOB BO3ACHCTBIS HAHOMATEPHATIOB.

Kakne TOKCHKONOrMHeCKHe M 5KONOIMYEcKHe ITOKA3aTeim XapaKTePUCTHKH HCIOIB3YIOTCS IIPH
OLICHKE PUCKOB?

B 4em samoualorcs mpobiemMbl M 0coGeHHOCTH TOKCHKOJIOTHYECKUX ‘M CCIICIOBAHIA
HaHOMAaTepHAIOB?

llpuBesure mOMXOIBL, WCHONB3yeMBle B PCLICHHH BOINPOCOB KOAryJISAIMH HAHOYACTHI[ B
CYCIIEH3MSIX U a3P030JIiX.

Kaxue nomxons! ucnonssyrores npu BEIOOpE 10351 B HAHOTOKCHKOJIOTHH?

Kaxumm MeTomamu onpenenszores 10351 B HaHOTOKCHKOJIOTHU?

Onuumre HasHayeHHe M (H3WYECKHE OCHOBEI IPAMEHACMBIX MHKPOCKOITMYECKHX METOIOB
HCCIIEA0BAHMUS HAHOMATEPHUAIIOB.

Kaxue xpomarorpadmyeckue Metoms! Hambomee PacnpoCTpaHEeHbl B HAHOTOKCHKOJIOTHH?
Ilepevmcmure  cieKTpOCKONMYECKHE METOMBL, HCIOJB3YyeMbIe U M3ydeHHs HAHOYACTHI] B
OKpY>KaroLIeii cpese.

Haiire onpenienenue nousro «prck». Kaxue Brp: PHCKOB BHI 3HaeTe?

Kakie OCHOBHBIE yCNIOBMSI IUIf BO3HHKHOBEHHS pHCKa BO3NEHCTBHA HAHOMATEPHANIOB HA
3/I0POBBE YEJIOBEKA H OKPYKAIOIILYIO CPEmy?

Onmnmire OCHOBHBIE HpOGIEMBI B  OIECHKE PHUCKOB  BO3NCHCTBHS HAHOMATEPHAIOB HA
OKPYKarOIIYIO CpEmy.

TlepeuncnuTe OCHOBHBIE STANBI OIIEHKH PHCKa BO3AEHCTBHS HaHOMAaTEPHUAIOB.

OnuMumre XH3HEHHBOT IMKI HAHOMATEpUanoB. OT 4Yero 3aBHCHT DPHCK JUIS 3JO0pOBbS
TIepCoHANa, HACCNCHUS M OKPYXKAIOWEH CPENBI C YYeTOM >KH3HEHHOTO IIUKIIA?

Kakne ocHOBHEIE mOmXOMBI peammsyrorcs s IPENIOTBPAICHUS. ONIANaHNs HAHOMATEPUAIIOB
B atMocdepy paboueii 30HEL.

VkaxuTe 0COGEHHOCTh IPHMEHEHHS CDEICTB MHUBUYAIGHON 3alOUTHI OPraHOB OBIXAHHUS H
KON pyK JULA 3aIUTEl OT NONaNaHHs HAHOMATEPHANOB B OPTaHM3M IEPCOHAIA.

OmuumTe colpanbHble PHCKH Pa3sBUTHS HAHOTEXHONOIHH & BHETIPCHNsI HAHOMATEPHAIIOB
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Jlaiite ompenenenne MOHATHIO «HAHOMATEPHAIIBLY.

Kakue xapakreprcTHKE HAHOMATEPHAIOB BbI 3HACTE?

Kakne  wiaccupuxaumu  HamomaTepuanoB  Bel  3HaeTe? IlpuBemute  OCHOBHBIE
KJIaCCH(HKAIIHH.

JlaiiTe KIacCHUKAITIIO HAHOMATEPHATIOB IO HOpME U Pa3MepHOCTH.

JaiiTe K1accuUKAIITIO HAHOMATEPHATIOB IO HX TIPHPOE.

B gem cnemmdura dymiepenosrx crpykryp? Kakoe npuMeHeHve ¢yiuiepeHam BbI 3HaeTe?
B 4eM 0COGEHHOCTS YITIEPOIHBIX HAHOTPYOOK?

IIprBezmTe IPAMEPE! TIOTHMEPHBIX HAHOMATEPHAIOB.

Kaxwe ocoGeHHbIe CBOMCTBA XapaKTEHEI JUTS BAHOIOPOILIKOB?

. HUTo Takoe «KBaHTOBBIE TOUKH?

- [ToyeMy NPHTIOBEPXHOCTHEIE ATOMEI BIMSIOT Ha CBOMCTBA HAHOIOPOLIKOB?

- Kaxumu BeMHaMK XapaKkTepy3yeTes MCIIEPCHOCT HAHOMATEPHATOR?

- Kax 1 movemy usmeHsioTcs cBOMCTBA 4acTmIl (NIEpEUHCINTE) IPH W3MEHEHHH UX pa3mepa?
- Ilepeuncimre HaMepeHHBIC M HEHAMEpEHHBIC HCTOYHWKH MOMANAHMS HaHOMAaTepHAIOB B

OKPYKaIOIIIYyIO Cpey.
HazoBure OCHOBHBIE HAMEPEHHBIE HCTOMHHKA IIONANAHHS HaHOMAaTEPHAJIOB |(OKPY KAFOMLYIO
cpeny.

llepewncimiTe OCHOBHBIC M3IeNus, B KOTOPEIX YXe ceHuac UCIIONb3YIOTCS HAHOMATEPHAIBL.
Kakne nawGonee pacnpocTpaHeHHBIE METONBI IOTYYCHHS YIJIEPOHBIX HAHOMATEPHAIOB BEI
3naere? JlaliTe MM KpaTKyIO XapakTEpUCTHKY.

Onpumre xuMudeckne H (HU3HYECKEE METOMB! MOJyYeHHs IIOPOIIKOBEIX HAHOMATEPHAIIOB.
Onpumite NOTEHUMANBHEIE MCTOYHUKY MONATAHAS HAHOMATEPHAIOB B OKDYXAIOIIYIO CPELLy.
B 4eM cocTodT KoHIEemIHsA anpecHoit nocrasku nekapers? Kaxue 3a60/1eBaHMS MOJKHO Oyner
JICYMTH C IOMOLUBIO STOM TEXHOIOTHH?

Kakimm oOpasom HaHOMaTepuaisl IUIAHEDYeTCS  HCIONB30BATh  JUIA | MEIHIAHCKOL
AMArHOCTHKY, JIeYeHHsT Oole3nel, GHOCOBMECTUMBIX HAHOMATEPHATOBR?

llpusenure mpumeps! pa3pabOTOK, HCIHOB3YIONIHE HAaHOMATEPHAIbl U OUMCTKH BOILI K
BO3JyXa.

Ormumre aHTpONOreHHBIE NPOLECCHl, BEAYIMME K OOPA3OBAHHIO HaHOMAaTepHAaJIOB, KaK
NOOOYHBIX IPOAYKTOB.

Kaxye mpupomsble mporeccs! BeAyT Kk 00pasoBaHHIO HAHOYACTHI[ B OKpY>xaropeii cpene?
Jlaiite ompezenenue KOJUTOMAHBIM cuCTeMaM. Kakue KIacCHpHKAIMA KOJLTOHIHBIX CHCTEM
CYIECTBYIOT?

ITepeunciiTe OCHOBHEBIE CBOMCTBA KOJUIOMIHBIX CHCTEM.

Ormmre, 110 KaKUM MEXaHH3MaM IPOTEKAeT KOaryJ SIS 30I€H.

Kaxkwe coiicTBa xapakTepHbI 1y a3p03071eii?

IIprBesuTe BO3MOKHEBIC MEXAHH3MbI aJ['e3UH HAHOYACTHI] B IIOPHCTHIX cpenax.

Onmumre BiMsHWE OCHOBHEIX aGHOTHYECKHX (DAKTOPOB HA (H3HKO-XMUMHYECKHE CBONCTBA

HAaHOYACTHII.
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ITepeuncmiTe OCHOBHEBIE BHIBI B3AHMOIEHCTBHS HaHOMATEPHAIIOB C OOBEKTaMIl OKPYKarOIIeH
CpeIbL.

IIpuBemuTe CXEMy MUTrpaIM HAHOYACTHIL B OKpy>aromie#t cpefie.

KaxoBa ponb Tpodmdeckux ueneit B Murpaumu u aKKyMYJISIIHM HAHOMATEPHAIOB B XKUBBIX
opranusmax?

Ilepeuncrute OCHOBHBIC MEXAHW3MEI TIPOHMKHOBEHHS M BBIBEICHHS

HAaHOMATEPHATIOB U3 GHONOrMYecKHX 06BekToB. JlaliTe ompeneneHue OHOZOCTYTIHOCTH.
Kaxwie crioco0b! MpoHMKHOBEHHST HAHOYACTHIL B OPTaHM3M YeJIOBEKa BbI 3HACTE?

Omnumre cxeMy monmanaHus HAHOYACTHI] B OPraHM3M 4YeJIOBEKa Yepes NbIXaTeNbHbIC My TH.
Ormmimre cxeMy ITonaJjaHKst HAHOYACTHI] B OPTAHM3M 9e0BEKA 4epe3 KOKHBIA HOKPOB.
IHpuBenure cxeMy W ONMIKTE MYTH MepeMEIICHHs HAHOYACTHI[ B OpraHH3MEe YeJIoBeKa.
KakoBBI BO3MOXXHBIE ITyTH BBIBE/IEHWS HAHOMATEPHATIOB W3 OpraHH3Ma 4CI0BEKa.

Yro paccMaTpHBaeT SKOTOKCHKOIOTHS, KAKOBEI €€ OCHOBHEIE HarpasieHus?

KakoBbI BpeMEHHEIE paMK¥ PasBHTHS HAHOTOKCHKOJOTHMH? B Kakux CTpaHax W KaKUMH
YYEHBIMH CO3aBAIOCH M Pa3BHBANOCH 3TO HANpPaBIICHHE?

OxapaxrepusyiiTe TEMIIEI pa3BUTHS.

Yro sBiseTCs 0GBEKTOM U3ydeHHs HAHOTOKCHKOJOTHY H B UeM €€ OTJIHUHE OT TOKCHKOJIOTHH.
Yro Takoe TokcHHOCTR? Kakve mapameTps! MOKaskIBalOT CTEICHD TOKCHYHOCTH BEIECTB?
Kakwe Buip! TOKCHUHOCTH BEI 3HacTE?

Onmimmte cioco6b! IPOHHUKHOBEHYSI HAHOYACTHIT BHYTPb JKABOH KJTETKH.

IlpuBepuTe MPUMEPEI MONOKHUTENHHOTO GHONOTHYECKOTO AeHCTRHS HaHOMATEPHAJIOB.
Ilepeuncnure MexaHH3MbBI TOKCHYHOTO IEHCTBHS HAHOYACTHI] HA KJIETKY.

Ommmre MexanwsM o6pa3soBaHHA CBOGOIHBIX PajKaIoB € y4YacTHEM METALTHYECKHX H
YTJIEpOJHEIX HAHOYACTHII.

IIpuBenuTe TpUMEpHI TOKCHYECKOTO IEHCTBHS HAHOMATEPHAIOB Ha MJICKOIIMTAFOLIIX.
IIpuBeuTe IPEMEpPHI TOKCHYECKOTO JeHCTBHA HAHOMATEPHAIIOB HA 0€ecI03BOHOYHEIX.
Ilokaxure BMMAHHE crOCO6a AMCIEPTHPOBAHMSA HA CTEMEHD TOKCHUHOCTH HaHOYACTHII.
Ilpusenure NpEMepHl BIMSHUS HAHOMATEPHATOB Ha MMKPOOHOIOTHYECKYIO aKTHBHOCTD
HOYB.

Kaxim 06pa3oM HaHOYACTHIIEI MOTYT HETATHBHO BJIHSTH HA pacrenus?

Ot xakux abHOTHYECKIX (HaKTOPOB 3ABHCHT TOKCHYHOCTH HaHOMAaTEePHAJIOB?

YUeM OTIMYAIOTCS UCCIIEIOBAHHS in ViVO OT MCCenoBaluii in vitro?

Ornmuvre pois pasMepa i AUCIEPCHOCTH IPH OIPE/IECHAN TOKCHIHOCTH.

Kakim o6pasom BemiurHa KOHIEHTpamuy BIMSET Ha TOKCHYHbIE CBOMCTBA HAHOYACTHII?
IprBesyTe npAMEpEI, Kak TOKCHYHOCTD 3aBUCHT OT (DOPMBI 94CTHIL,

Kakyio ponb B ompeneneHHH TOKCHYHOCTH HIpacT COCTaB M CBOHCTBA HaHOMATEPHAIOB?
Pacckaxkute o0  du3mdeckumx nokasatensx OpH  omeHKe PHCKOB  BO3IEHCTBHSA
HaHOMAaTCPHAIIOB Ha OKPY KAIOIYIO CPEY.

Kaxwe ¢usuKko-xuMUdeCKHe XapaKTEpUCTHKH HAHOMATEPHAIOB HCIIONIL3YIOTCH MIPH OIICHKE
pHUCKOB?
Ommmure MOJIEKYILIPHO-OHOJIOTHYECKHE U [UTOJIOTUIECKHE XapaKTEepUCTHKH,

HCIIOJIE3yEMEIE IIPH OLICHKE PUCKOB BO3ICHCTBUS HaHOMaTCpHuaJOB.
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Kakne TOKCHKONOrHYECKHE M 3KONOrMYecKHe IOKA3aTeNH XapaKTEPUCTUKH HCHONB3YIOTCS
IPH OLIEHKE PHCKOB?

B wem sawmowarorca mpoGmeMbl W 0cOGeHHOCTH TOKCHKOJIOTHYECKHUX HCCIIEI0BAHMIA
HaHOMATEPHATOB?

IlpuBesTe momxonsl, HcmoMB3yeMBle B pelneHHH BOIIPOCOB KOATYJISIITAM HAHOYACTHI] B
CYCIIEH3HAX U a3pO30JIsIX.

Kakue nomxone! ueronbssyrores mpu BBIOOpE 03B B HAHOTOKCHKOJNOTHY?

Kaxumu MeTonamu onpenensioTest 10351 B HAHOTOKCHKOJIOTHH?

Ornummre HasHaYeHWe H (HU3HUECKAE OCHOBEHI IIPUMEHSACMBIX MHUKPOCKOIIMYECKHX METOIOB
HCCIIEIOBAHNS HAHOMATEPHAJIOB.

Kaxue xpomarorpaduueckme Meronsr mambonee pacnpocTpaeHsl B HAHOTOKCHKOTIOTHH?
llepeuncmiTe  CIIeKTPOCKOMUYECKHE METOMbL, HCIIONB3YyeMBIE [UIsI HM3y4YeHHs] HAHOYACTHI[ B
OKpYy>KaroLlel cpee.

Haiite ompesienenye HOHATHIO «pucK». Kakue BHp! PHCKOB BBI 3HaeTe?

Kakwe OCHOBHBIC yCIOBMS 111 BOSHHKHOBEHHS prCKa BO3NEHCTBHSI HAHOMATEPHAIOB HA
3/I0POBBE YEIIOBEKA H OKPY>KAIOLILYIO Cpey?

Onvmure OCHOBHBIE HpOGIEMBI B OIEGHKE PHCKOB  BO3IEHCTBHS HAHOMATEPHAIOB HA
OKPYKAFOIIYIO Cpeny.

IlepedncimTe OCHOBHEIE STAlIbl OEHKY PHCKA BO3AEHCTRHS HaHOMATEPHAJIOB.

Omuinnre >KM3HEHHBII LUK HAHOMATEpHaToB. OT Hero 3aBHCHT PHCK AT 300POBBS
TIEpCOHalTa, HACCNEHHUS M OKPYXAalOIEeH CPefBl C y4eToM KH3HEHHOTO ITHKIIa?

Kakie — OcHOBHBIE — mOmXOmBI — peanmsyrorcs s NPeOTBPAlICHHsT  [ONANAHUAS
HaHOMaTepHUAIIOB B aTMocdepy pabodeii 30HEL

VYkaxure 0COOEHHOCTH HPHMEHEHHS CpPE/ICTB HHVBUTYaJIBHOM 3aLUTHI OPIraHOB J(IXAHUS

M KOXH PYK UL 3alIUTHl OT IIONanaHWs HaHOMAarepyaloB B Opra’usM mnepcoHaa.

7. YHEBHO-METOAUYECKOE H NWH®OPMAIIMOHHOE OBECIEYEHUE

JVCUUILIAHBL (MOIYJIST)

a) OCHOBHasI JIUTepaTypa

L.

Hanotexnomorms u oskonmorus: puckd, HOPMAaTHBHO-TIPABOBOE PETYNHUPOBAHHE U
ynpasinenue/ M. Xamn, Jl. Boymen ; mep. ¢ auri. - i w3, - M. : BUHOM. Jlaboparopus
3HaHmi, 2013. -344c. : un.- (Harotexnonorun). - ISBN 978-5-9963-2101-8.

Hayunpie ocroBel GroTexmomormii. Yacts I: VueGHOoe mocoGue. Hanotexnomorun B
buonoruu/T opnerkoB.A., Coasr. KyrysosaH.M., [TarynuraC K. - M.: ITpomereit, 2013.
- 262 c.: 60x90 1/16 (O6noxka) ISBN 978-5-7042-2445-7

Okojorus HaHOMaTepuaios: yuaeGHoe mocobue / A. TO. Fomemvuyk, T'. T'. Cagenpes, A.
I1. 3pikoBa ; mox pen. JI. H. IatpuxeeBa u A. A. Pepunoit. - 2-e U3z, (911.). - DIEKTPOH.
TeKCTOBBIC JaH. (1 gaiin pdf : 275 ¢.). - M. : BUHOM. JIaGoparopust 3uanuii, 2015. -
(Hanorexnonorumn). - Cucrem. TpeGosauus: Adobe Reader X1 ; 9kpan 10". - ISBN 978-
5-9963-2636-5.

0) IonoNHUTETbHAS INTEPATypa:
1. Hanorexmomoruu B Memunumee: yueGHOe mocobue / B.JO. Haywmenko, T.A. Anekcees, A.C.
HMutpues. - M. : U3natensekuii 1om MDY, 2012- 200 c.: un.; us. Bneiiky. - ISBN 978-5-
383-00731-0



2. HanoGuorexnomoruu: IpakTUkyM / nox pex. A.B. Py6una. - 2-¢ usg. (31.). - M.: BMHOM.
JlaGoparopus 3Hammit, 2013. - 384 c.: ul., [8+8] c. us. BKI. - (Hanotexuonorun). - ISBN
978-5-9963-2291-6.

3. Tpudonosa, TaresHa AHATONBEBHA. 'DKONOrMYECKAS 0€30aCHOCT  HAHOYACTHIL,
HAHOMATCPHANIOB M HAHOTEXHOJOTHH : yyeGHoe mocobme / T. A. Tpudonosa, JI. A.
Mvpxen ; Bragummpckwuit TOCyNapCTBEHHBIN yHuBepcuteT (Bal'V) .— Brnamumup :
Brnagamupckuii  rocymapcTBeHHBIH yuusepeuter (Bal'yY), 2009 — 62 ¢, : mn —
(IIpuopurernsie HallHOHATLHEIE IIPOEKTEH], O6pazoBanmue) (VeHOBanmonHas
oOpasoBatenbHas mporpamma, [Ipoexr 1: HHHOBAIMOHHAs CpPe/la YHUBEPCHUTETA B PETHOHE
u  3pdextuBHOE ympasnenme. Ilens: PasBUTHE HHHOBALMA M WHHOBALMOHHBIX
00pasoBaTeIbHEIX MPOrPaMM Ha OCHOBE MHTETpalmy 00pa3oBaHus, HayKH H Gu3Heca s
OpraHm3aliiy  [OATOTOBKM M MEPENOATOTOBKA KAagpoB 110 IIUPOKOMY  CHEKTPY
CICNMATBPHOCTEH U HanpasieHuil) .— Vimeercs SJICKTPOHHAsA BepcHs .— Bubmorp.: ¢. 61-
62.

B) MHTEPHET-UCTOYHHKH:

1. http://www.nanoscopy.org/E Book.html

2. HaHOTeXHOJOrHH: ceromus u Oynymee. [DneKTpoHHBIH pecypc]:
http://www.nanoevolution.rw/cat/nanomedicina/

3. HamoGuorexHosmorus. [DneKTpoHHBL pecypc]:
http://community.livejournal.com/ru_nanobiotech

4. HAHO-3t0 nnpocto! [DnexTpoHHbii pecypc]: http://popular.rusnano.com/

5. Poccuiicknit snextponnsit HAHOXYPHAJL [OnekTponHELi pecype]:
http://www.nanorf.ru/

6. Environmental Chemistry Letters http://www.springerlink.com/content/ 1610-3653

7. Journal of Environmental Monitoring
http://www.rsc.org/Publishing/Journals/em/Index.asp

8. Nanoscale http://www.rsc.orijublisllingf.lournalsr’Newsfnanoscale.asp

9. Energy & Environmental Science
http://www.rsc.org/Publishing/Journals/EE/About.asp

10. CREEN CHEMICTRY http://www.rsc.org/Publishing/Journals/gc/index.asp :

11. Bulletin of Environmental Contamination and Toxicology
http://www.springer. com/environment/pollution+and+remediation/j ournal/128

12. Ecotoxicology http://www. springer.com/environment/journal/10646

13. Environmental Health Perspectives http://www.ehponline.org/

14. Toxicological Sciences http://toxsci.oxfordjournals.org/

B) XYpPHAIBI:

1. «Poccuiickue HAHOTEXHOIOr MUY,
«Kommepueckas GuoTexnomorusy,
Poccniicknit anexTponHbIii HaHOXXypHAI,
«Hanomupy,

"Hano Haiimkect"

S Ty i 15

8. MATEPHAJIBHO-TEXHUYECKOE OBECIHEYEHHE JACUAIINHBI
MOAaYJIs)
Ayz. 135-1: AyIMTOpHEIE CTOMHI U CTYIIBSL.

MyssTiMe nuitHEL KoMIUTEKC (HOYTOYK, IIPOEKTOP, 3KpaH), HaGOpPEI CIIalI0B



Paboyast nporpamma micimmmast _OCHOBEI HAHOGE30MACHOCTH  COCTABJIEHA B COOTBETCTBHH ¢

tpedoBanmsamu PI'OC BO u yue6GHOro niana noaroToBKd  HakamTaBpoB

no HanpasneHuio __ 28.03.01 HaHOTeXHOJIOIHM H MHKPOCHCTEMHAS TEXHUKA 1
YMK muCIHIUIIHBL COCTABHII: HOIL. Kadenphl GHOIOIMH H 3KOJOrHH K.X.H., nonerT lllupxun

%

CoriacoBano: //’ o o

Penensent .;M"{” Ll _— 3aB. Kad. xumun, 1.x.H. Kyxtis B.A.
\/

I[Iporpamma paccmoTpena u oo6pena Ha 3acejaHAN kadenpsr bud

OT ¥4 04 rona, npotokon No A7 /A,

]
-

3apenyrommuii kabeapoii / ’ ,} A Tpudonosa T.A. 1
noamics ®UO /]
/
PaGouas mporpamma paccMoTpeHa H 0n00peHa Ha 3aCelaHHH Y4eGHO-METOAUUECKOd
KOMHCCHM HalpaBICHUS 28.03.01  HaHOTEXHOJIOTMH M MHKPOCHCTEMHAS TEeXHHKA

—mon N 77 or &R LF/Y rona. S
[Ipencenarens komuccuu S ApaRamE C.M




JIUCT IEPEYTBEPXJAEHUS

PABOYEN IPOT'PAMMBI JUCIUILIVNHEI

Pabouas nporpamma ono6pena Ha é’g/l ’ﬁ /%/%61{51171 roja
[Tporokox 3acenanus kapenpsr No 7 y/ﬁ;f 9 #&rona

3apenyromuii kadenpoii

[Iporokon 3acenanus kadempnr No
3asenyrommit kadenpoii

frecepcir O
/

Aaan Ch

Pabouwas mporpamma onopena na yueOHBIH roj
[Tpotokon 3acenanus kadeapsr No ot rozia
3aBemyromuii Kadenpoi




